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A recent strand of the economic literature has emphasised the role of services, and in particular knowledge-intensive 
business services (KIBS), as a primary source of knowledge creation and diffusion. Since this transferring process often 
occurs through strong face-to-face interactions, the role of spatial proximity becomes crucial. Theoretical and empirical 
literature shows that the geographic concentration of industry induces firms to vertically disintegrate their production, 
due to the lowering of transport and governance costs as well as to the reduction of opportunism in managing 
transactions. However, the evidence is primarily based on manufacturing firms, whereas little or no attention is given to 
service firms. 
In this paper we try to fill this gap by estimating the effects of spatial agglomeration on knowledge intensive business 
service firms’ vertical disintegration with reference to the metropolitan region of Milan. Relying on a rich firm-level 
dataset of about 12.000 KIBS firms located in the metropolitan area of Milan in 2008, we first geo-referenciate our data 
by employing a GIS routine. Then, we define a set of rings moving out of increments of 1 kilometre, and we count the 
number of firms located within each ring. For each firm, we compute, ring by ring, the number of neighbouring firms 
that are in the same three-digit industry, and the number of firms that are in all the three-digit industries except for the 
one in which the firm operates. In this way, we estimate the impact of proximity-based specialization Vs diversification 
economies on KIBS firms’ vertical disintegration, exploiting information on the actual distance between each pair of 
firms in the sample.  
Our dependent variable is calculated as the share of purchased business services over total production costs. This 
purchased-inputs variable allows accounting for the fact that “many business services are likely to be exactly the kind of 
locally produced intermediate input that producers in localized areas will have greater access to than producers in 
isolated areas” (Holmes 1999, p. 316). 
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Recently, next to the outsourcing of material inputs and the low skill-intensive stages of production, 
firms have begun to externalize business services and high skill-intensive tasks: improvements in 
communication technology as well as the increasing globalization of information software have 
enabled business services to be broken down into modules, that do not need to be developed 
internally, and can be produced almost anywhere in the world. Thus firms are able to contract out 
services, ranging from routine call centre work to higher value software programming and research 
and development (R&D) activities.  
Although the release of intermediate material inputs has undoubtedly a higher incidence in 
trade statistics, there is much current debate about the relocation of white-collar jobs, in particular 
high-skill intensive business-related services. Despite the attention this is receiving in the media and 
among policy makers, little empirical research has been conducted on outsourcing of services, 
generally and, particularly, on the outsourcing of knowledge intensive business services (KIBS).  
The economic literature has traditionally identified two broad types of KIBS: (i) advisory 
services, primarily involving legal activities, bookkeeping, auditing, business and management 
consulting, marketing, advertising and other administrative tasks; and (ii) technical services, such as 
computer services, engineering and design, technical testing and analysis (Koschatzky and Zenker, 
1999).  
Miles et al. (1995) make a further distinction between (i) traditional professional services 
which are likely to be intensive users of new technology (marketing, advertising, training, design, 
financial services, office services, building services, management consultancy, accounting, legal 
services, environmental services), and (ii) new technology-based services (telematics and computer 
networks, training in new technologies, design involving new technologies, technical engineering, 
research and development, IT-based building and environmental services, and so on).  
In addition, KIBS are characterized by their heavy reliance on professional knowledge, both 
codified-explicit and tacit-implicit. They can be considered a primary source of information and 
external knowledge; they can use their knowledge to produce intermediary services for their clients’ 
production processes; and, they are typically supplied to business through strong supplier-user 
interactions (Miles et al., 1995; Muller and Zenker, 2001).  
This last feature is of particular importance for two reasons. First, the client-related nature of 
the service helps to shape the process of knowledge creation and diffusion by KIBS. In this context, 
Muller and Zenker (2001) and Strambach (2001) distinguish among three types of interaction: (i) 3 
 
knowledge acquisition, which takes place through interaction with client firms; (ii) knowledge 
recombination which occurs within KIBS and involves interaction between newly acquired and 
existing knowledge; (iii) knowledge transfer from KIBS to clients which occurs when knowledge 
has been acquired and recombined and takes the form of new or enhanced services.  
Moreover, the face-to-face contacts needed for the exchange of knowledge and information 
make spatial proximity crucial, even in the presence of globalized knowledge flows. In this respect, 
the aim of this work is to assess the impact of spatial agglomeration on the degree of vertical 
disintegration of KIBS firms. Relying on a rich firm-level dataset, we estimate the impact of the 
urban concentration of industry on the share of purchased business services by KIBS headquarters 
firms located and operating in the metropolitan area (MA) of Milan (Figure 1).  
The choice of Milan is not only driven by data availability reasons. In fact, other than being 
the economic engine of Italy, Milan is considered “a European capital of advanced services and a 
fashion and design global capital” (OECD, 2006, p. 87), and the “centre of Italian business 
management and strategy” (OECD, 2006, p. 93). In particular, the “core of Milan is progressively 
becoming a technology and service hub” (OECD, 2006, pp. 87-88).  
Despite its prestigious industrial history, Milan is now highly specialized in high-tech 
service activities. For instance, in 2002, in front of an average 32% of employees engaged in high-
knowledge activities in Italy, and a 39% in Lombardy region, Milan accounted for a 46%. And, 
interestingly, while the employment shares in high-tech manufacturing were 10,5% for Italy, 14,8% 
for Lombardy and 15,1% for Milan, the shares for knowledge-intensive services were much higher, 
namely 21,6% for Italy, 24% for Lombardy, and almost 31% for Milan (OECD, 2006, Table 1.3).  
In addition, according to Census data, Milan is now one of the most densely populated 
agglomerations in Italy, with more than 7.000 inhabitants per squared kilometre (Figure 2).  
With this picture in mind, in this paper we try to empirically investigate how the local 
concentration of (advanced) service industry affects the boundaries of knowledge-intensive business 
service firms in Milan. We do this by first presenting the related literature on the effect of spatial 
agglomeration on the vertical disintegration of firms (Section 2). Then, by showing the dataset we 
use in the econometric analysis and describing the variables involved (Section 3). Finally, in 
Section 4 we discuss the estimation results, leaving the room for some concluding remarks in 
Section 5.  
 
2. Related literature 
Recent developments in regional and urban economics has identified in the spatial clustering of 
firms a crucial factor for determining the degree of vertical disintegration of firms. This relationship 4 
 
dates back to Stigler’s (1951), and rests on the ideas that, on the one hand, spatial proximity to 
suppliers per sé reduces particular transport, search and managerial costs, leading to higher vertical 
disintegration (Goldstein and Gronberg, 1984), while, on the other, it reduces the scope for 
opportunistic behaviour by increasing mutual visibility and reciprocal trust (Helsley and Strange, 
2007), particularly when dealing with innovation processes and complex transactions (Love and 
Roper, 2001).  
On this purpose, Holmes (1999), using census data on US manufacturing plants in 1987, 
finds that the intensity of input purchase by a plant is positively correlated with the level of 
employment of neighbouring plants in the same industry. In this case, a positive relationship arises 
between outsourcing and industrial specialisation, whereas a null or even negative correlation seems 
to emerge with respect to the employment level in neighbours operating in related industries. 
Finally, a mixed evidence characterises the relationship between vertical disintegration and 
urbanisation: positive up to a certain level of population density, and negative afterwards.  
Similar results are also obtained by Ono (2001, 2006) for the USA and Li and Lu (2009) for 
China. Using data from the 1992 Annual Survey on Manufacturers, the former finds that, once 
controlled for firm characteristics, a final producer is more likely to outsource when it is located in 
thick markets, as measured by the level of employment in metropolitan areas. This effect derives 
from an increase in the local demand for outsourcing, which, in turn, increases the localisation of 
specialised suppliers, thus decreasing the price of the service. A lower price, then, will increase the 
potential benefits for the manufacturing firm, thus increasing the likelihood to outsource. In 
particular, she finds that a doubling of U.S. local demand for white collar services increases the 
probability to outsource by an amount between 7% and 25%. 
Looking at Chinese manufacturing in 2002 and 2003, the latter also find a positive effect of 
the geographic concentration and the degree of vertical disintegration, even once controlling for 
endogeneity. In particular, a 1000 increase in own neighbouring employment increases the firm 
purchased-input intensity by 0.017 percentage points when endogeneity is not controlled and simple 
OLS are used, while up to a 0.098 percentage points when instrumental variables are used.  
The positive correlation between spatial clustering of firms also arises in the Turkish textile 
and engineering industries (1993-2000), as well as in the Spanish electronic industry (1995-1997). 
In the former case, Taymaz and Kiliçaslan (2005) find that the increase in the number of firms 
operating in the same sector and province has a positive relation with the firm propensity to both 
subcontracting offering and receiving. In the latter case, Rama and Calatrava (2002) and Rama, 
Ferguson and Melero (2003) find that the probability to establish stable outsourcing relationships 5 
 
among entrepreneurs increases, among other factors, with the geographical and professional 
proximity of firms, being particularly relevant within industrial districts.  
Looking at Italian manufacturing firms over the period 1998-2003, Antonietti and Cainelli 
(2008) find that the outsourcing of knowledge-intensive business services as well is driven by the 
interplay between R&D and firms localization within dense local production systems. This finding 
reinforces Love and Roper (2001) results in stressing the role of geographic proximity, knowledge 
spillovers and closer interaction among agents in simplifying the management of complex 
transactions and in increasing firms competitiveness even in the face of increasing globalisation of 
production.  
On the same line, Antonietti, Ferrante and Leoncini (2009), using data collected by the 
national Fiscal Authority, find that the propensity by small firms operating in the machine tools 
industry of Emilia Romagna region in Italy to fully outsource production activities to external 
suppliers increases with the density of neighbouring employment in related three-digit sectors.  
All these studies, then, find a that as the local concentration of employment increases, firms 
tend to increase the purchase of material inputs or business services from external suppliers. This 
relationship, however, is  generally estimated with respect to manufacturing firms, whereas little or 
no attention is given to the service outsourcing activities of service firms.  
 
3. Data and variables 
Data are drawn from AIDA, a commercial database collected by Bureau Van Dijck. This large data 
set of Italian joint stock companies gathers information on balance sheet data, as well as on the 
sector of activity and on the geographical location of each firm. After cleaning of missing values in 
the variables of interest, we come up with a sample of 12.000 KIBS (headquarters) firms located in 
the MA of Milan in 2008.  
  In the following, we consider as KIBS those firms belonging to the “professional, scientific, 
and technical activities” industry  (according to the standard ATECO 2007 classification), and, in 
particular, to the following two-digit sectors: 62 - computer programming, consultancy and related 
activities; 63 - data processing, hosting, and related activities- ; 69 - legal and accountability 
activities; 70 – head offices and management consultancy activities; 71 - architectural and 
engineering activities, technical testing and analysis; 72 – scientific research and development; 73 – 
advertising; 74 - other professional, scientific and technical activities. Table 1 shows the 
distribution if firms by industry and by location inside or outside the Municipality of Milan. As one 
can see, the three most diffused activities in the MA concern management consultancy, advertising 
and software production, the former two particularly in the municipality of Milan, which is the core 6 
 
of the MA. Outside Milan, instead, we find a higher concentration of computer programming 
activities and architectural/engineering studios. Following Miles (1995) operational distinction, we 
could initially argue that the core of the MA of Milan is more specialized in professional KIBS, 
while the periphery hosts more technical service activities.  
 
TABLE 1 HERE 
 
  As dependent variable, we consider the degree of vertical disintegration of the firm, that we  
measure as the share of purchased services over total production costs:  











where CSit is the value of purchased services by firm i in period t, TCit is total production costs 
defined as the sum of CSit, labor cost, depreciation, and other costs including energy and material 
costs, transport, reimbursements, training, advertising, and so on. This purchased-inputs variable 
allows accounting for the fact that “many business services are likely to be exactly the kind of 
locally produced intermediate input that producers in localized areas will have greater access to than 
producers in isolated areas” (Holmes 1999, p. 316).  
Table 2 shows the average value of the DIS variable by industry and geographical area 
(inside or outside Milan).  
 
TABLE 2 HERE 
 
From this Table, we note, first, that the average degree of vertical disintegration is higher 
than 50% for almost all KIBS industries. This evidence in is line with input-output data (Figure 3) 
provided by the Italian Institute of Statistics (Istat), in which the average share of purchased 
services by knowledge-intensive service industries in 2005 is around 75%, with respect to an 
average 33% by the manufacturing industry. Second, we note that the professional KIBS are more 
disintegrated than technical KIBS, particularly when looking at advertising and 
architectural/engineering activities. On the contrary, computer and R&D industries are the less 
disintegrated. Third, and more important from our perspective, we easily note that firms located in 
the core of the MA (i.e. in the city of Milan), are much more disintegrated than the ones located in 
the periphery, regardless of their industrial specialization. We interpret this as a sign that the spatial 7 
 
concentration of activities is one key determinant of firm boundaries, as it can reduce transport and 
search costs, as well as it can facilitate the knowledge and information exchange among agents.  
Finally, as the dependent variable is bounded between 0 and 1, the model we estimate must 
be consistent with this constraint. This is the case, for instance, of a logistic functional form, in 
which:  
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Taking logarithms and rearranging terms, we can estimate the following model using OLS:  
 















As a vector of explanatory variables X, we include: (i) the age (AGE) of the firm (in 
logarithm), computed as 2008 minus the start-up year; (ii) firm size (SIZE) , as given by 2008 
output value
1 (in logarithm); (iii) the one-year lagged value of the dependent variable, which 
captures persistency effects in vertical disintegration (DIS-1); (iv) a set of distance-based spatial 
agglomeration variables, which should capture the effect of the local concentration of industry on 
KIBS firms vertical disintegration; (v) a set of industry-specific dummies which should capture 
unobserved characteristics at the industry level.  
With respect to point (iv), as our dataset contains information on the spatial coordinates 
(latitude and longitude) of each observation, we proceed to firm geo-referenciation by using a GIS 
routine.  In so doing, we clearly identify the position of each firm in the MA of Milan, and we can 
calculate the Euclidean distance among them. In this respect, Figures 4a, b and c show the 
distribution of KIBS firms by two-digit industry, in which we note that, in general, firm density 
follows an inverted U-shaped path. This holds both for neighbouring firms belonging to the same 
two-digit industry and for firms belonging to the other KIBS industries as a whole, with respect to 
the industry of reference. This evidence is interesting, as it shows that, in average, the maximum 
concentration of firms occurs at a distance between 2 and 3 kilometres from each firm. 
 
FIGURE 4 HERE 
                                                 
1 Due to the presence of a high amount of missing or zero values, we can rely neither on employment variables nor on 
labour cost variables.  8 
 
 
With this picture in mind, following Arzaghi and Henderson (2009), we therefore define a 
series of rings moving out of increments of 1 and 2 kilometres, up to reaching a boundary of 5 
kilometres (i.e. from 0 to 1, from 1 to 3, and from 3 to 5 km). Differently from Arzaghi and 
Henderson, however, we do not have census tracts, but, knowing the exact position of each firm, we 
can define rings starting from this location, instead of using the centroid of each tract.  
For each ring, we count the number of existing KIBS firms. Ring 1, then, is the count (in 
logarithm) of existing firms located within a ray of 1 kilometre from firm i (TOT 0-1), which 
actually is the own ring. Ring 2, instead, is the count of firms located between 1 and 3 kilometres 
(TOT 1-3) from firm i, ring 3 is the count of firms located between 3 and 5 kilometres (TOT 3-5).  
   Next to absolute counts, we also calculate relative measures of spatial agglomeration, by 
dividing the number of neighbouring firms by the total amount of KIBS firms located in the MA of 
Milan. So, we obtain the relative amount of neighbouring firms within a 1 km ray (Rel Tot 0-1), 
between 1 and 3 kilometres (Rel Tot 1-3), and between 3 and 5 kilometres (Rel Tot 3-5).  
  
4. Estimation results 
Tables 3 to 6 show the OLS estimation results. Due to the high correlation among spatial 
agglomeration variables, we first insert them individually. Tables 3 and 5 show the OLS estimates 
on the whole sample, while Tables 4 and 6 show the estimate results for the subsamples of 
professional and technical KIBS respectively.  
  From Table 3 we first note that a higher relative degree of vertical disintegration is 
associated with a lower age and a lower size of KIBS firms. Secondly, we note that the variable 
DIS-1 is highly significant and shows a high coefficient: we interpret this as a clear sign of the 
existence of persistency in the purchase of business services by KIBS firms. These three results are 
also robust across all the different specifications.  
  When looking at our distance-based agglomeration variables, two main results seem to be 
clear. First, within 5 kilometres, the effect of the local concentration of industry on vertical 
disintegration increases with distance, instead of showing a clear path of spatial decay. Second, 
when we split the sample, we see that all the previous results seem to be valid for the professional 
KIBS subsample only, while no significant effect of spatial agglomeration emerges for technical 
ones.   
  We interpret the former preliminary result in two ways. The first explanation is statistical in 
nature, as it concerns the length of the ray we have chosen for data geo-referenciation. Differently 9 
 
from previous studies, it can be the case that a ray of 5 kilometres is too small for capturing the real 
process of spatial decay (if any) of the effects of the geographical concentration on firm boundaries. 
As a second explanation, we can interpret the positive effect of distance as an indicator of a critical 
mass of concentration in order for spatial agglomeration to be influential on firm boundaries (via 
transport costs reduction, trust building and so on). In other words, since land is fixed, it can be that, 
before purchasing business services from outside, KIBS firms need a certain density of KIBS firms 
around them, and, due to congestion and land availability, this threshold density is reached once we 
increase the distance from the firm itself.  
The latter result, instead, is a sign that KIBS tend to behave differently, according to their 
nature and knowledge base. The need to rely on trusty and stable relationships, or to save on 
transport and search costs, seems to be more important for professional KIBS, i.e. for those 
activities which are more advisory in nature, and which rely more on face-to-face interactions.  
However, due to the presence of non-linearities in the geographical localization of firms, due 
to the presence of spatial correlation among observations, and due to the presence of potential 
endogeneity issues in the OLS estimates, we treat these results with extreme caution and we 
consider them as just exploratory.  
 
5. Conclusions 
This paper represents a first attempt to empirically explore the relationship between the local 
concentration of industry and the vertical disintegration of knowledge intensive business service 
firms. Its main novelty is given by the possibility to geo-referenciate a large number of service 
firms and define distance-based measures of urban density. In this respect, following the recent 
urban economics literature, we first localize each firm in the dataset, and then we define a series of 
rings moving out of 1 kilometre increments, within which we count the number of neighbouring 
firms operating in the same industry and in different industries. These variables are finally used as 
covariates in the OLS estimate of the degree of vertical disintegration, measured as the share of 
purchase of business services over total production costs.  
  Our preliminary estimates show, first, that urban density matters in explaining KIBS firms’ 
boundaries. In particular, we find that, once controlled for firm age, size and for persistency effects 
in input purchasing, a 1% increase in our distance-based measures of spatial agglomeration is 
associated to 2% of vertical disintegration. When we split the sample, we also find that this result 
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Figure 1. The metropolitan area of Milan 
 
 
Source: OECD (2006), Fig. 1.9. 
 
Figure 2. Population density in Italy, 2001 
 
Source: ISTAT, 2001, in OECD (2006), Fig. 1.1. 
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Figure 3. The purchase of intermediate inputs by manufacturing and service industries, 2005 
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Figure 4. KIBS spatial distribution, by neighbouring industry 
 




































Table 1. Distribution of KIBS firms by industry and geographical area 
Industry (2-digit)  N.  %  % Milan  % Out Milan 
62 - Computer programming, consultancy   2.179  18.15 16.42  24.72 
63 - Data processing, hosting, and related activities  1.317  10.97 9.46  16.71 
69 - Legal and accountability activities  794  6.61  7.01  5.09 
70 – Head offices and management consultancy activities  3.125  26.02 28.08  18.19 
71 - Architectural and engineering activities  1.176 9.79  8.95  13.02 
72 – Scientific research and development  235  1.96  2.01  1.76 
73 – Advertising  1.951  16.25 17.48  11.54 
74 - other KIBS  1.231  10.25 10.59  8.97 
Total  12.008 100.0 79.21* 20.79* 




Table 2. Vertical disintegration by industry and geographical area 
Industry (2-digit)  Ave  Median   Milan  Out Milan 
62 - Computer programming, consultancy   0.500  0.488  0.513  0.465 
63 - Data processing, hosting, and related activities  0.444  0.415  0.451  0.430 
69 - Legal and accountability activities 0.532  0.539  0.545  0.463 
70 – Head offices and management consultancy activities  0.560  0.585 0.567  0.521 
71 - Architectural and engineering activities  0.563 0.577 0.584  0.508 
72 – Scientific research and development  0.530  0.537  0.542  0.475 
73 – Advertising  0.587  0.622  0.600  0.512 
74 - other KIBS  0.525  0.527  0.532  0.496 













Table 3. OLS estimates: all observations 
 (1)  (2)  (3)  (4) 
Industry Yes  Yes  Yes  Yes 
AGE -0.041**       
SIZE -0.016**       
DIS-1 0.700***       
TOT 0-1 km  0.012*      n.s. 
TOT 1-3km    0.014**    n.s. 
TOT 3-5 km      0.022***  0.028° 
N  11594 11594 11594  11594 
R
2  0.567 0.567 0.567  0.567 
VIF 1.30  1.30  1.30  3.40 
Notes: heteroskedasticity- obust standard error are note reported here. All the estimates include a constant term. *** p-




Table 4. OLS estimates: professional Vs technological KIBS 
 Prof  Prof  Prof  Tech  Tech  Tech 
AGE -0.053*      -0.046°     
SIZE -0.013°      -0.032**     
DIS-1 0.679***      0.725***     
TOT 0-1 km  0.015*      n.s.     
TOT 1-3km    0.020**      n.s.   
TOT 3-5 km      0.031***      n.s. 
N 6774  6774  6774  3621  3621  3621 
R
2  0.535 0.535 0.535  0.576  0.576  0.576 
Notes: heteroskedasticity- obust standard error are note reported here. All the estimates include a constant term. *** p-











Table 5. OLS estimates: all observations, relative agglomeration variables 
 (1)  (2)  (3)  (4) 
Industry Yes  Yes  Yes  Yes 
AGE -0.041**       
SIZE -0.016**       
DIS-1 0.701***       
Rel_Tot 0-1 km  n.s.      n.s. 
Rel_Tot 1-3km    0.142*    n.s. 
Rel_Tot 3-5 km      0.270***  0.247* 
N  11594 11594 11594  11594 
R
2  0.567 0.567 0.567  0.567 
VIF 1.30  1.30  1.30  1.92 
Notes: heteroskedasticity- obust standard error are note reported here. All the estimates include a constant term. *** p-





Table 6. OLS estimates: professional Vs technological KIBS, relative agglomeration variables 
 Prof  Prof  Prof  Tech  Tech  Tech 
AGE -0.052*      -0.046°     
SIZE -0.013°      -0.032**     
DIS-1 0.680***      0.725***     
Tot 0-1 km  n.s.      n.s.     
Tot 1-3km    0.208*      n.s.   
Tot 3-5 km      0.472***      n.s. 
N 6774  6774  6774  3621  3621  3621 
R
2  0.535 0.535 0.535  0.576  0.576  0.576 
Notes: heteroskedasticity-robust standard error are not reported here. All the estimates include a constant term. *** p-
value <0.001; ** p-value <0.01; * p-value < 0.05; ° p-value< 0.1; n.s. = not statistically significant. 
 
 
 